Abstract: Insufficient pain education is problematic across the health care spectrum. Recent educational advancements have been made to combat the deficits in pain education to ensure that health care professionals are proficient in assessing and managing pain. The purpose of this survey was to determine the extent of pain education in current Doctorate of Physical Therapy schools in the United States, including how pain is incorporated into the curriculum, the amount of time spent teaching about pain, and the resources used to teach about pain. The survey consisted of 10 questions in the following subject areas: basic science mechanisms and concepts about pain, pain assessment, pain management, and adequacy of pain curriculum.
More than 100 million adults in America suffer from chronic pain, costing over $600 billion per year in health care expenditures and lost wages. 13 and 17 An inadequate understanding and management of pain is rapidly becoming a public health problem. Mismanagement of acute pain can delay healing, resulting in long-lasting changes to the peripheral and central nervous systems and consequently chronic pain. 6 Likewise, insufficient knowledge of chronic pain mechanisms and management can further create major human and economic costs for patients, families, and society. 12 In 2010, the International Pain Summit, an advocacy event of the International Association for the Study of Pain (IASP), endorsed the Declaration of Montreal, which stated that all people have the right to pain management by competently trained health care professionals. 8 Several factors were outlined regarding the current inadequacies of pain management, including deficits in knowledge by pain practitioners.
In 2011, the Institute of Medicine (IOM), which is an independent nonprofit organization that provides advice on national issues relating to health and medicine, complemented the Declaration of Montreal by highlighting the need for a cultural transformation in relieving pain in America. 17 The IOM report was developed in collaboration with the United States Department of Health and Human Services through the National Institutes of Health to investigate pain as a public health problem. Specific entities identified to partake in this transformation were health care providers and health care professional associations. Similar to the Declaration of Montreal, education challenges were discussed in part to address insufficient pain knowledge for both undergraduate and graduate training programs. These educational challenges extend to physical therapists, as the IOM reported that physical therapists have a history of not being adequately prepared to provide pain management. 17(p.207) The report noted the nominal hours spent on pain education but did not specify specific content areas that were lacking.
The insufficiencies in pain education are problematic across the health care spectrum and include the following: medicine, dentistry, occupational therapy, nursing, pharmacy, and physical therapy (PT). 9, 16, 17, 22, 29, 33 and 35 In a 1991 survey of orthopedic physical therapists, 72% reported that their entry-level pain education was very inadequate or less than adequate; this may explain why 96% preferred not to work with patients with chronic pain. 36 A survey for pre-licensure pain curricula in Canada reported that students of physical therapy receive 2.5 times more pain content than students of medicine (42 and 16 hours, respectively) but less than half that of students of veterinary medicine (87 hours). 35 In a 2001 faculty survey on pain education in accredited PT programs in North America, the modal amount of time was 4 hours. 28 Despite the nominal contact hours, most of the topics surveyed were reported as adequately taught except for pain across the life span (especially children and elderly) and cognitive behavioral approaches. 28 Recent educational advancements have been made to combat the deficits in pain education to help ensure that health care professionals are proficient in assessing and managing pain. IASP developed a task force that consisted of a group of physical therapists worldwide with expertise in pain. 18 This task force established recommendations on pain curricula specifically for physical therapists. This curriculum was based on the 3 principles identified from the Declaration of Montreal: 1) access to pain management without discrimination; 2) acknowledgement of their pain and being informed about how it can be assessed and managed; and 3) appropriate assessment and treatment of the pain by adequately trained health care professionals. 8 The task force recommended that pain curricula be taught as an independent course for students with a background in anatomy, physiology, and kinesiology. The 4 main components of the curriculum included the following: 1) multidimensional nature of pain; 2) pain assessment and measurement; 3) management of pain; and 4) clinical conditions.
Another recent educational advancement is the establishment of core pain management competencies. In 2013, an interprofessional committee developed core competencies in pain assessment and management for pre-licensure health professional education and included the following 4 categories: multidimensional nature of pain, pain assessment and measurement, management of pain, and context of pain management. 12 The competencies were established as a guide for health care educators to advance pain education and were intended to be flexible in order to meet the expertise of each profession, and we recently addressed how these competencies relate to PT education. 15 Based on the advancements in pain education, greater awareness of pain as a health care problem, and the integral role that PT plays in pain management, we developed a survey to assess the extent of pain education in current accredited PT schools in the United States. Additionally, the survey was designed to evaluate how pain was incorporated into the curriculum, the amount of time spent on pain, and the resources used to teach about pain.
Methods

Subjects
All accredited PT schools in the United States were the target population. The list of PT programs (n = 216) was obtained in October 2012 from the website of the Physical Therapist Centralized Application Service, which is a service of the American Physical Therapy Association (APTA) for students to use a single application that lists both participating and nonparticipating schools. Information regarding the questionnaire along with an electronic link to the questionnaire was sent to the program directors and/or faculty members at each program. Initially, the director was sent the e-mail with the survey link and instructions to complete the survey him/herself or to forward the e-mail to the most appropriate person. This message was sent to the director on 2 occasions. We asked that survey respondents include the name of their school so there could only be 1 response per school. If a director did not respond, the authors then reviewed the website of that PT program to identify the most suitable faculty member that listed pain as part of his/her content area to complete the questionnaire. Individualized e-mails were then sent to the faculty member with the survey link. Programs that did not respond were sent a minimum of 5 e-mail messages from October 2012 through January 2013. This study was exempt from institutional review board approval because the educational curriculum survey involved gathering information on normal educational practices (pain education) in an established educational setting (U.S. accredited PT programs). No identifiable data on any individual was collected in this survey-only the name of the school and the rank of the person filling out the survey were collected.
Survey Instrument
The main aim of the questionnaire was to determine the extent of pain education in PT schools. The authors have extensive experience in pain education in PT curricula, were part of the IASP task force on developing the IASP curriculum, were part of the interprofessional group that developed the pain competencies, and regularly teach about pain in PT curricula. The development of the survey was adapted and modified from the methods, topics, and questions of surveys by Murinson that addressed pain curriculum for medical students. 22 and 25 Our topics were similar to those of Mezei and Murinson 22 and highlighted in the IOM report on Pain 1 : basic concepts and science of pain, pain assessment, and pain management. Our criteria for the development of the survey were similar to Murinson et al 25 and based on the following: consultation of pain experts, completion of preliminary testing, and incorporation of IASP pain curriculum guidelines.
We consulted pain experts in the respective national organizations who identified concepts, topics, and questions for the survey. Pain experts were identified through the Pain Special Interest Group (Orthopedic Section in APTA), membership in pain organizations (eg, IASP and American Pain Society), and participation in the Interprofessional Pain Management Competency Program. All of the experts had a terminal degree (ie, MD or PhD) and taught pain education across or within a specific discipline including PT, nursing, medicine, psychology, and pharmacy. These pain experts were consulted to generate questions or identify learning objectives pertaining to pain education of entry-level PT students while also incorporating the IASP curriculum guidelines. 18 Furthermore, the development of the survey paralleled the recommendations by Murinson et al 22 to include a section on pain assessment to gauge the training in the clinical assessment of pain. It was also evident through development that pain was taught primarily within the existing curriculum, and few schools had an independent course dedicated to pain. We therefore wanted to capture the extent to which pain was covered within the PT curriculum and added questions about the total number of classroom hours that were devoted to pain science, assessment, and management.
The IASP curriculum guidelines are divided into 4 general areas: 1) multidimensional nature of pain that includes basic concepts and mechanisms of pain; 2) pain assessment and measurement; 3) management of pain that includes rehabilitation management and interdisciplinary management; and 4) clinical conditions, which is provided as a list of commonly treated conditions by physical therapists (guidelines). 18 The IASP guidelines have interprofessional pain education guidelines as well as discipline-specific guidelines including those for PT. 18 The recently published entry-level pain competencies were similarly designed around these 4 general areas 12 and purposely coordinated with the IASP curriculum guidelines. We therefore designed our survey around the IASP guidelines and divided our questions among general principles of pain and pain science, assessment of pain, and management of pain.
Pilot testing was done by sending the electronic survey link to a small group of pain experts (n = 5) within PT. The pilot testing was designed to test the appropriateness of the survey topics. The faculty members provided feedback that was used to improve clarity and expand the information that was obtained. The following changes were made due to pilot testing: 1) contact hours were added to better quantify pain education across multiple courses that may not show up accessed by following the link in the citation at the bottom of the page.
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in the semester hours; 2) membership to pain organizations was modified to include other organizations besides the Pain SIG within the Orthopedic Section of the APTA; and 3) the resources that were used for instructional purposes was modified to include specific examples (eg, Bonica's Pain Management). Following preliminary testing and on receiving the feedback, the study investigators determined final questions through consensus.
The final survey consisted of 10 questions in the following subject areas: basic science mechanisms and concepts about pain, pain assessment, pain management, and adequacy of pain curriculum. The survey was also designed to evaluate how pain was incorporated into the curriculum, the amount of time spent on pain, and the resources used to teach pain. The first question was a series of yes/no responses designed to assess how pain was incorporated into the PT curriculum as either a stand-alone course or integrated throughout the program. If a stand-alone course, we asked about number of semester hours. If integrated into the curriculum, we queried the total number of contact hours taught in the curriculum. Questions 2 to 10 were designed to evaluate what was taught in the curriculum and the number of hours spent on each subject. Question 2 asked about total number of classroom contact hours on a series of subjects that address pain science, assessment, and management. Questions 3 and 4 assessed if certain content areas were covered. Questions 5 to 10 assessed perception, knowledge, and resources used for pain education. The entire questionnaire is presented in the Appendix.
Data Analysis
Descriptive analyses of the responses were compiled and reported. For institutions, we categorized them as located in the northeast, south, midwest, or west; as research, liberal arts, or other oriented universities; or as public or private. Research or liberal arts universities were defined by the school's self-report, and other included schools that could not be defined as either research oriented or liberal arts and were primarily health-related educational institutes. Data are presented as the average with standard error of the mean, mode, median, and range of responses. The number of in-classroom contact hours, instead of semester hours, for each topic was reported because pain is frequently integrated throughout the curriculum. We further report the percentage of respondents for individual topics. Data were organized and reported in 3 main categories of pain: science, assessment, interventions/management, which was modeled after the IASP curriculum guidelines. Under the science and assessment categories, we assessed if a variety of areas were taught. Lastly, under the interventions and management category, we reported the number of contact hours spent on each intervention.
Results
The overall response rate for the pain questionnaire sent to accredited PT education programs in the United States was 76% (167/216) for Question 1 in the survey. A total of 153 (71%) of the programs gave the total number of contact hours spent on pain education. Several respondents reported that this question was difficult to assess because pain was integrated throughout the curriculum. All participants were expected to complete Questions 2 to 10 that assessed what was taught and the number of hours on each subject; however, only 62% (137/216) answered this portion of the survey. Many reported that the material was integrated throughout the curriculum, and so they did not answer this portion of the survey. A similar number of program directors, professors, associate professors, assistant professors, and other faculty evenly distributed across different regions of the country completed both portions of the survey. Survey respondents varied across the spectrum from those in leadership positions, including deans, program directors, curriculum directors, or clinical education directors (29%); professors (16%); associate professors (21%); assistant professors (31%); and instructors (3%). In comparing those who completed the survey to those that did not, an even distribution between groups was observed across different regions of the country except for the Midwest, which had more people completing the survey than not (20% vs 7%). A similar distribution of research universities (76% complete vs 80% incomplete) and public universities (57% both) was found.
Overall, respondents stated that total content on pain in their curriculum was 31 ± 1.8 (mean ± standard error of the mean) contact hours. The number of contact hours ranged from 5 to 115 hours across schools, with a mode of 10 contact hours. The number of contact hours was reported to help quantify the topics that are often covered in a variety of different courses. A total of 11/167 (6%) respondents reported having an independent course focused on pain. Of those that have an independent pain course, the average number of semester hours was 2.3 ± 1.3 (range 1-5; mode 2). Two schools had plans to add an independent pain course within the next year. By far the majority of schools that responded to the survey (140/167) have designated blocks of time to address pain, and these blocks are integrated throughout the curriculum.
Pain science, assessment, and management are incorporated throughout the curriculum by the majority of the schools that responded to the survey. The most time was spent on interventions and management (27.2 ± 1.3 hours [mean ± standard error of the mean], median 24, range 6-84). This number of contact hours was followed by science of pain (9.5 ± .38 hours, median 8, range 2-27) and the least contact hours spent on assessment (4.0 ± .22 hours, median 3, range 0-10). Table 1 shows the average and total number of contact hours for a variety of topics. Within the pain science category, the majority of schools addressed all areas: pain pathways (97%), acute versus chronic pain granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
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(97%), biopsychosocial model (95%), peripheral sensitization (84%), central sensitization (87%), cortical pain processing (85%), central inhibition (85%), and neurotransmitters and receptors (93%) ( Table 2) . Fewer schools taught peripheral and central sensitization, cortical pain processing and central inhibition than pain pathways, acute versus chronic pain, and theories of pain (gate control and biopsychosocial model). These data show that the great majority of programs that responded to the survey are covering pain mechanisms and theories.
The highest response rate was with pain assessment. Almost all of the programs that responded (99%) teach subjective pain intensity rating scales such as the numerical rating scale or the visual analog scale. Eighty-three percent of respondents teach pain-specific questionnaires, which would include the Brief Pain Inventory 7 or McGill Pain Questionnaire, 21 whereas 91% of respondents teach diseasespecific questionnaires like the Oswestery 10 or the Fibromyalgia Impact Questionnaire. 4 Functional measures such as the 6-minute walk test are covered by 86% of the respondents. Psychosocial questionnaires incorporating pain catastrophizing, depression, or anxiety are addressed by 81% of respondents. The lowest coverage was in pain assessment across the life span (68%).
Less than 50% were aware of the IOM report on pain in 2011 (48%) or the IASP guidelines for PT pain education (46%). Sixty-one percent of respondents believed their students received adequate education in pain management. Of the respondents, 23% were involved in a pain specialty organization such as the American Pain Society (.04%), the International Association for the Study of Pain (1%), the American Academy of Pain Physicians (.01%), or the Special Interest Group on Pain Management of the Orthopedic Section of the APTA (13%). Although the majority of respondents used a variety of resources for education on pain management, the most commonly used books were 
Discussion
The main purpose of this survey was to identify how pain education was incorporated into PT schools in the United States of America. Our results add to the paucity of information regarding pain education in PT. In particular, there are minimal data available and include 2 surveys published more than 10 and 20 years ago. 28 and 36 A more recent survey was published based on Canadian prelicensure pain curricula in health science faculties. 35 The current study highlights how pain is taught in PT curricula. In particular, the majority of programs that responded instruct their students on pain mechanisms and theories (>84%). The amount of time spent on pain teaching has evolved, with the current survey showing a modal of 10 hours and an average of 31 contact hours. Although a direct comparison is not possible, the amount of time appears to be an improvement compared to the Scudds' survey 28 that reported a modal of 4 hours spent on pain content but is less than Canadian PT students that averaged 41 hours. 35 Despite this increased coverage of pain, the survey highlighted areas for improvement; only 63% of responding schools believed that their students received adequate instruction in pain management. Specific to pain assessment, pain across the life span was the weakest component, with 69% of schools covering this information. These results are in parallel with the Scudds' survey in which the majority of responding faculty reported that pain in the elderly (57%) and in children (76%) was not adequately covered. 28 These results suggest that not all PT programs adequately provide pain education in their curriculum, especially pain assessment and management in the young and old.
Ensuring that PT students receive adequate instruction in pain mechanisms and management would likely result in improved patient outcomes and lower health care costs.
3, 31 and 32 Specific to PT, education of physical therapists in psychosocial risk factors and pain improved disability outcomes when compared to physical therapists who did not receive the education. 6 and 27 Further, there is a strong body of literature supporting the use of exercise for almost all pain conditions 23 and a growing body of literature showing the effectiveness of education of the patient on the science of pain, providing support for the incorporation of these concepts in PT pain curricula. 19, 24, 26 and 34 Further, Nijs et al 26 recommend assessing central sensitization in patients with musculoskeletal pain as part of the clinical examination to develop appropriate treatments and gauge treatment response. Though not investigated in this study, students with a strong pain foundation may have better patient outcomes through their improved ability to provide an evidence-based treatment, as supported by a prior study with physical therapists. 27 To help students develop a strong pain background, there were a variety of resources utilized, with none of the listed resources being used by the majority of respondents. Less than 50% of respondents were aware of the IASP curriculum guidelines for pain education or the IOM report on pain. This lack of awareness may be related to the low percentage of physical therapists who are members of pain specialty organizations such as the IASP (1%). Specific IASP recommendations included that pain curriculum be taught as an independent course for students with an established background in anatomy, physiology, and kinesiology. We further suggest that pain be integrated throughout the curriculum across practice domains. 15 The results of our survey indicated that approximately 8% of responding schools have an independent pain course, which is comparable to the 2001 survey that reported 11/107 PT programs had a separate pain course. 28 accessed by following the link in the citation at the bottom of the page.
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The IOM report 1 recognized that education is a central component to achieve the cultural transformation that is needed to better understand and treat pain. The 3 main educational recommendations were: 1) expand and redesign education program to transform the understanding of pain; 2) improve curriculum and education for health care professionals; and 3) increase the number of health professionals with advanced expertise in pain care. Additional considerations to meet the education challenges include standardized pain curriculum requirements through accreditation groups and testing of pain knowledge and clinical competency with licensure examination. For example, incorporating a standardized curriculum would help address the disparity in pain education hours that occurs across schools (6-123 contact hours) thereby ensuring that all entry level physical therapists have the necessary expertise to provide adequate pain management to their patients.
Other resources have been or are being developed in direct response to the IOM report and the IASP curriculum guidelines. Recently, interprofessional pain management competencies were developed and published. We have recently described how these competencies can be integrated into PT curricula through learning activities and outcome assessment as they represent the expectation of minimal capabilities in providing comprehensive pain management. 12 and 15 Another resource has been introduced through the National Institutes of Health Pain Consortium, which designated Centers of Excellence in Pain Education (CoEPEs) (http://www.nih.gov/news/health/may2012/nih-21.htm). Twelve CoEPEs were identified and provided funding to develop interprofessional pain education curriculum and materials to be shared nationally. 9 Conclusions of a survey of prelicensure health sciences programs from 1 of the CoEPEs recommended incorporating more advanced teaching methods, including problem-based and team-based learning. Integrating the core competencies and recommendations by the CoEPEs within the foundation of PT education, will provide physical therapists with the core knowledge to stand with all health professions engaged in comprehensive pain management. 15 Although the inadequacies of pain education have been frequently cited, 8 and 17 there are limited recommendations for pain curriculum across the health care spectrum, especially in PT, and granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier. 14 therefore the current survey relied on the IASP guidelines. This survey was not designed, however, to assess the quality of the pain education. For example, it is unclear if the significant gains in both basic and clinic science are being adequately incorporated. 2 and 14 The results of this survey may be used as the foundation for future studies to identify whether the incorporation of these newest guidelines and competencies translates to better clinical outcomes and to examine the quality of pain education. Further investigation is warranted in which pain knowledge and competencies are assessed in PT programs, including how patients with pain are incorporated into the curriculum. Specifically, more qualitative or mixed methods approaches may be useful to provide insight into the quality of pain education in PT programs. It is difficult to capture the adequacy of pain education and management approaches being taught in PT curricula with a quantitative survey alone. Future information should address not only the total number of hours, but should also provide an opportunity for more open-ended questions. Further it might be useful to not only survey the programs themselves from faculty surveys but to also survey recent graduates from these programs to assess their treatment approaches to pain.
Limitations
Data on the qualifications of the respondent, such as whether he/she was the most appropriate individual to answer pain curriculum questions, is not known. Another limitation is that several respondents indicated it was difficult for a single respondent to complete the survey because pain education is typically integrated throughout the curricula and includes multiple courses; the number of contact hours spent on pain education therefore is likely underestimated because content related to specific clinical conditions was not included in the survey. Further, the overall response rate for the pain questionnaire sent to accredited PT education programs in the United States was 77% for the first series of questions but only 62% for the second series of more detailed questions. Although there was no detectable pattern to those who answered all questions and those who only answered the first question, the data could be skewed because of different results based on the characteristics of nonresponders. This potential bias is inherent in all survey data and unavoidable. We employed a number of granted for this version to appear in e-Publications@Marquette. Elsevier does not grant permission for this article to be further copied/distributed or hosted elsewhere without the express permission from Elsevier.
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methods to obtain a good response rate, as outlined in the methods. This included an introduction about the importance of the survey, the IOM report, and prior data on pain education. However, we recognize that this could have biased the outcomes as investigators may have been more apt to perform a more thorough examination of their curriculum or have read the IOM report. On the other hand, it could have improved the thoroughness with which the curriculum was evaluated when compared to past surveys. Our response rate (62%) is above the average response rates of 40 to 50% for similar surveys (needs assessment, impact evaluation) and is considered a good to excellent return for an e-mail survey. 1 
Conclusion
This survey demonstrated how pain is incorporated into PT curricula. To stay current in pain education, PT programs should be aware of the latest educational advancements, including the IOM report, IASP guidelines, and pain competencies. Given the integral role of primary care providers in providing adequate pain management, improving pain education should be an important consideration in programs across health care disciplines.
Appendix. Pain Survey
Introduction
In July 2011, the Institute of Medicine (IOM) released a report on pain. In this report, it was recommended that primary education programs in all disciplines increase their curriculum to focus on pain management using a biopsychosocial and interdisciplinary approach.
The report also referred to a survey conducted in 1991 by the Orthopedic Section of the APTA that showed an average of 4 hours instruction in accredited PT programs in North America. Significant awareness and advancement has occurred since the survey, leading us to reevaluate the current state of education with respect to pain in Doctorate of Physical Therapy curriculum in the United States. 33 The purpose of this is to determine how pain is addressed in current Doctorate of Physical Therapy curriculum in the United States. We are asking that you or one of your professors most closely associated with the curriculum fill out the following short survey. This survey should take no more than 10 to 15 minutes to complete. 
Questions
